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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide recording layers with neutrality, 
good 

stability and low cost by applying a coating fluid containing a metal 
complex 

coloring matter and using a specified non-halogen alcohol as a 
solvent . 

SOLUTION: Recording layers 13 and 23 on bases 12 and 22 of an 
optical 

recording disk 10 are formed by using a coloring matter containing a 
coating 

fluid in the spin coating process. The recording layers containing 
metal 

complex coloring matters are formed by applying a coating fluid using 
a 

non-halogen alcohol of -10°C or lower melting point and 80- 
180°C 

boiling point thereon for coating. As the metal complex coloring 
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matter of 

sufficient melting properties and the solvent, a metal complex 
coloring master 

in which two different kinds of multidentate ligands are coordinated, 
particularly an azo metal complex coloring is used. Thus a disk of 
superior 

characteristics and good storage properties can be formed by using 
the coating 

solvent for melting a laser absorption coloring matter in high 
density, having 

the long life of its solvent, not damaging the base, provided with 
good film 

forming properties, inexpensive and not affecting adversely to the 
environment . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which forms a pit by 

irradiating laser. 

[0002] 

[Description of the Prior Art] When using laser absorption coloring matter as a record ingredient as an 
optical disk generally, even if it says from the ease or cost side of the handling, thin film formation of 
the recording layer by the spin coat method using the organic solvent as a solvent is performed. 
Therefore, in order to use for an optical recording medium, it is fundamentally necessary for laser 
absorption coloring matter to dissolve in the spreading solvent else [, such as a required light absorption 
decomposition property or high lightfastness for not carrying out photofading, ]. 
[0003] Although cyanine dye, azo metal complex coloring matter, etc. are generally used for laser 
absorption coloring matter and it is easy to dissolve cyanine dye in an organic solvent, it is very easy to 
be faded by light weakly. Therefore, although it cannot be used independently but will usually be used 
together with a certain fading inhibitor, the solubility over an organic solvent falls in that case. 
[0004] On the other hand, although it was the ingredient which is excellent in lightfastness and fitted the 
optical recording medium, since an azo metal complex had the low solubility over a solvent, there was 
little what can actually be used. 

[0005] Moreover, about a spreading solvent, the groove is beforehand minced by the recording surface 
of an optical disk substrate which uses the polycarbonate for the ingredient, and it is necessary for it not 
to invade a groove. 

[0006] However, there are few solvents which do not invade a substrate, having high solubility in 
coloring matter. Until now, in the polar solvent, fluorination alcoholic solvent (JP,7-96333,B) has been 
used for the solvent from the high solubility. However, since a price was very high and water-soluble 
alcohol, such as 2, 2, 3, and 3-tetrafluoro propanol, was moreover weak acidic solvents, to the coloring 
matter for record, disassembly of coloring matter might progress in the spreading solvent in part. 
Moreover, a load [ as opposed to environments such as destruction of an ozone layer, by saying / a 
halogen system solvent ] is also large. 

[0007] Moreover, although the optical information record medium which used alcoholic solvent for the 
spreading solvent and formed the record thin film in JP,2-3373,A is indicated, the coloring matter shown 
in the example and the example of a comparison is only cyanine dye, and is not aimed at low azo metal 
complex coloring matter by solubility compared with cyanine dye. 

[0008] Furthermore, although alcohols solvents, such as ethyl alcohol, propyl alcohol, and butyl alcohol, 
are shown in JP, 10-1 8 1201, A as a spreading solvent of an azo metal complex, only 2, 2, 3, and 3- 
tetrafluoro-1 -propanol is actually used in the example. 
[0009] 

[Problem(s) to be Solved by the Invention] It is having raised the solubility of coloring matter, and 
although dissolution ability was not able to use the purpose of this invention low conventionally, 
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neutrally, its stability is good and, moreover, it is offering the optical recording medium with the 
outstanding description it being cheap and the effect to an environment being low which used alcoholic 
solvent for the spreading solvent. 
[0010] 

[Means for Solving the Problem] Such a purpose is attained by following the (1) - (6). 

(1) The optical recording medium characterized by carrying out spreading formation with the coating 
liquid which contained the metal complex coloring matter with which two sorts of different multidentate 
ligands configurated said recording layer in the optical recording medium which has a recording layer 
containing coloring matter and records by forming a pit by irradiating light on a substrate, and used non- 
halogen system alcohol of 80-180 degrees C of boiling points for the solvent with the melting point of - 
10 degrees Cor less. 

(2) An optical recording medium given in the above (1) whose non-halogen system alcohol is aliphatic 
series saturated alcohol with 3-6 total carbon. 

(3) The above (1) said whose recording layer contains the metal complex coloring matter expressed with 
the following type (1), or (2) optical recording media. 

;ooii] 

Formula 3] 
A— N=N^B 1 



.A 



(1) 

(Y) x 



[0012] M expresses a metal atom among [type (1), Al, A2, Bl, and B-2 express the ring radical which 
has the substituent which can be independently configurated to a metal, respectively, or the nitrogen- 
containing complex aromatic ring radical which has in a ring the nitrogen atom which can be 
configurated to a metal, and Al, A2, Bl, and B-2 are configurated in M by the substituent or the 
nitrogen atom, respectively. However, one [ at least ] conditions of that Al differs from A2 and Bl 
differing from B-2 are satisfied. Y expresses a counter ion and x is a number for maintaining balance of 
a charge.] 

(4) The optical recording medium of the above (3) whose Y in a formula (1) is the opposite cation of + 
univalent cyanine dye. 

(5) One optical recording medium of above-mentioned (1) - (3) with which said recording layer contains 
the metal complex coloring matter expressed with the following type (2). 

0013] 
Formula 4] 

A n — N=N — B u 

\ / / 

Ck / 

7 ! \ 

B 21 — N=N — A 21 



ri- 



te) 



[0014] M expresses a metal atom among [type (2), Al 1, A21, Bl 1, and B21 express the ring radical 
which has in a substituent 0 which can be independently configurated to a metal, respectively, and Al 1, 
A21, Bl 1, and B21 are configurated in M in O. However, one [ at least ] conditions of that Al 1 differ 
from A21 and Bl 1 differing from B21 are satisfied. Ylm+ expresses the opposite cation of +m **, and 
m and n are 1 or 2, respectively.] 

(6) The optical recording medium of the above (5) whose Ylm+ in a formula (2) is the opposite cation 
of + univalent cyanine dye. 
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[0015] 



[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The optical recording 
medium of this invention has a recording layer containing metal complex coloring matter, and this 
recording layer is -10 degrees C or less in melting point, and is painted with the coating liquid which 
used non-halogen system alcohol of 80-180 degrees C of boiling points for the solvent. As for such a 
solvent, it is specifically desirable that it is aliphatic series saturated alcohol with 3-6 total carbon, and 
the recording layer of this invention is advantageous in respect of cost and an environment, and it is 
characterized by solution spreading being possible with aliphatic series saturated alcohol excellent in 
stability. 

[0016] As metal complex coloring matter with sufficient solubility for such a solvent, the metal complex 
coloring matter which two sorts of different multidentate ligands (for example, 3 seat ligand) 
configurated, especially azo metal complex coloring matter are mentioned. It is the compound expressed 
with the following formula (1) preferably as azo metal complex coloring matter. 
;0017] 
Tormula 5] 



[0018] M expresses a metal atom among a formula (1), Al, A2, Bl, and B-2 express a ring radical with 
the substituent which can be independently configurated to a metal, respectively, or the nitrogen- 
containing complex aromatic ring radical which has in a ring the nitrogen atom which can be 
configurated to a metal, and Al, A2, Bl, and B-2 are configurated in M by the substituent or the 
nitrogen atom, respectively. However, they are Al !=A2 and/or Bl !=B-2. Y expresses a counter ion and 
x is a number for maintaining balance of a charge. 

[0019] If a formula (1) is further explained to a detail, as a ring in the ring radical which has the 
substituent which can be configurated to the central metal expressed with Al, A2, Bl, and B-2, it may 
be a ring, or you may be heterocycle, and it may be a monocycle, or you may be condensed multi-ring 
and the many rings of a ring set. As such a ring, the benzene ring, a naphthalene ring, a pyridine ring, a 
thiazole ring, a benzothiazole ring, an oxazole ring, a benzooxazole ring, a quinoline ring, an imidazole 
ring, a pyrazine ring, a pyrrole ring, etc. are mentioned, especially, the benzene ring, a naphthalene ring, 
and a pyrrole ring are desirable, and the benzene ring is especially desirable. 
[0020] As a substituent which can be configurated to the central metal in the above-mentioned ring 
radical The joint location in the ring of a radical which the radical which has active hydrogen is 
mentioned in the form before configurating to a metal, and has active hydrogen in Al, A2, Bl, and B-2 
It is only contiguity of a diazo group, and as a radical which has active hydrogen, -OH, -SH, -NH2, - 
NHS02R (R is the alkyl group of carbon numbers 1-6 here), -COOH, -CONH2, -S02NH2, and -S03H 
grade are mentioned, and especially -OH is desirable. 

[0021] Moreover, as a nitrogen-containing complex aromatic ring in the nitrogen-containing complex 
aromatic ring radical which has in a ring N which can be configurated to a metal, it may be a monocycle 
or you may be condensed multi-ring. As an example of such a nitrogen-containing complex aromatic 
ring, a pyridine ring, a thiazole ring, a benzothiazole ring, an oxazole ring, a benzooxazole ring, a 
quinoline ring, an imidazole ring, a pyrazine ring, a pyrrole ring, etc. are mentioned, and a pyridine ring, 
a quinoline ring, and a thiazole ring are desirable especially. Moreover, it is only contiguity of the 
carbon atom with which azo combines an N's in ring existence location. 

[0022] As combination of Al, Bl or A2, and B-2, combination, such as the benzene rings, the benzene 
ring, a naphthalene ring and the benzene ring, and a pyridine ring, is desirable, and the combination of 
the benzene rings is desirable especially. 



A— N=f4- T B 1 




(D 



B' 2 — N=N-^A 2 



(Y) x 
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[0023] Moreover, the ring radical which has the substituent which can be configurated to the metal 
expressed with Al, A2, Bl, and B-2 Besides azo and the substituent which can be configurated to a 
metal, moreover, the nitrogen-containing complex aromatic ring radical which has in a ring N which can 
be configurated to the metal expressed with Al, A2, Bl, and B-2 You may have the substituent other 
than azo further, and they are specifically a nitro group, a cyano group, halogen atoms (for example, a 
chlorine atom, a bromine atom, etc.), a carboxyl group, a sulfonic group, and a sulfamoyl group (they 
are carbon numbers 0-4 preferably) as a substituent. For example, alkyl groups, such as sulfamoyl and 
methyl sulfamoyl (they are carbon numbers 1-4 preferably) For example, amino groups (being carbon 
numbers 0-10 preferably for example, dimethylamino, diethylamino, dibutylamino, phenylamino), such 
as methyl, heterocycle radicals (for example, piperidino, morpholino, etc.), etc. are mentioned. 
Moreover, substituents may connect and rings (for example, kino RIJIJIN ring (that which desaturated in 
part is also included.) etc.) may be formed. 

[0024] When Al, A2, Bl, and B-2 are the combination of the benzene rings, as for one benzene ring, it 
is desirable to have a nitro group and a halogen atom (preferably a chlorine atom, a bromine atom) as a 
substituent, and its nitro group is especially desirable. As for such a nitro group and a halogen atom, it is 
desirable to exist in the meta position or the para position of a diazo group. The substituent may exist by 
two or more pieces, and the substituent in such a case may be the same, or may differ. As for the 
benzene ring of another side, it is desirable to have an amino group as a substituent. Moreover, as an 
amino group Although you may be a non-permuted amino group and arylamino radicals, such as 
phenylamino Especially a dialkylamino radical is desirable and, as for the number of total carbon of 
such a dialkylamino radical, it is desirable that it is 2-8. For example, dimethylamino, diethylamino, 
methylethylamino, methylpropyl amino, dibutylamino, hydroxyethyl methylamino, etc. may be 
mentioned, and alkyl groups may connect, and rings (for example, a piperidine ring, a morpholine ring, 
etc.) may be formed. 

[0025] As for the permutation location of such an amino group, it is desirable that it is the para position 
of a diazo group. 

[0026] M is the central metal of a metal complex and a central metal should just form the complex of 
ligand:metal =2:1 (mol). Central metals are Co, nickel, Cu, etc. 

[0027] Unlike the ligand which has the ligand which does not become the same thing in this 
combination and therefore has Al and Bl, and A2 and B-2, the thing same as a ligand does not 
configurate Al, A2, Bl and B-2, or Al, A2 and Bl and B-2 to a metal. A ligand different here may 
mean a different thing including a substituent etc., and the ring frame of a ring may be the same. 
[0028] In addition, the radical which has active hydrogen in a formula (1) is configurated to a central 
metal in the form of an acid anion (the radical which has active hydrogen - when it is OH - O). 
[0029] Y expresses a counter ion and x is a number for maintaining balance of a charge. 
[0030] As an opposite cation, they are inorganic system cations, such as Na+, Li+, K+, and calcium2+, 
R1R2R3R4N+, and Rone R2R3-N+(CH2) mN+R four R5R6 (it is here and Rl, R2, R3, R4, R5, and R6 
express a hydrogen atom, an alkyl group, an alkoxy group, an aryl group, etc., respectively.), m 
expresses the integer of 2-10. The ammonium ion expressed, the cation of rhodamine coloring matter, 
etc. are mentioned. In addition, a + univalent cyanine dye cation is mentioned as a desirable thing of an 
opposite cation. Especially as a cation, a cyanine dye cation is desirable. 

[0031] As an opposite anion, halogenide ion, C104- (C1-, Br-, I-, etc.), BF4-, PF6-, V03-, V043-, 
W042-, CH3S03-, CF3COO-, CH3COO-, HS04-, etc. are mentioned. 

[0032] Especially as azo metal complex coloring matter of this invention, the compound expressed with 
a formula (2) is desirable. 
[0033] 
[Formula 6] 
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rv "-<? 



(2) 



B 21 — N=N — A 2t _ 

[0034] M is the thing of a formula (1), and the thing of homonymy among a formula (2). Al 1 , A21, 
Bl 1, and B21 express the ring radical which has -O- in a substituent, and configurate it in M in -0-. 
However, it is Al 1 !=A21 and/or Bl 1 !=B21, and the same ligand does not configurate like a formula 
(1). n is 1 or 2, Ylm+ expresses the cation of +m **, and m is 1 or 2. 

[0035] The example of M is the same as a formula (1), and the example of the ring in the ring radical 
expressed with Al 1, A21, Bl 1, and B21 is the same as a formula (1), and the same is said of the 
desirable thing. The + univalent cyanine dye cation of especially Ym+ is desirable. 
[0036] The example of a + univalent cyanine dye cation is shown below. 
[0037] 
[Formula 7] 



B-2 



B- 1 




B-3 




CzKiOCaHg 



C4H9 





[0038] 
[Formula 8] 
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B-6 



B-7 



B-B 



B-9 



B-10 




C 2 H 4 OC 2 H5 



[0039] 
[Formula 9] 
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B-12 



B-13 



B-14 



B-15 




[0040] 

[Formula 10] 
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B-16 CH3 

^CH 3 



B-17 



B-1B 



B-19 



coy 

C2H4OC2H5 

C2H40C 2 hij 



Q;VCH=CH-CH=<| 



I 

C4H9 






CH 3 C 2 H40C2H 5 

C2H S C2HS 

[0041] 

[Formula 11] 
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B-21 




C4H9 C4H9 



B-22 



B-23 



B-24 



B-25 




C4H9 C4H9 



[0042] 

[Formula 12] 
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B-26 



B-27 



B-28 



B-2& 



B-30 



B-31 



B-32 




[0043] 

[Formula 13] 
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B-36 
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[0044] 
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B-38 



B-39 



B-40 



B-41 



B - 42 




CH 3 CHj 
CH=CH%-CI 

C2H4OC2H5 




CH 3 CH 3 

^ .CH=Cr+fc-c 

C 2 H 4 OC 2 H s C 3 H 7 





,CH 3 




H 3 CH 3 

ch=chV ci 

C4H9 



C 2 H40C2H5 



■CH^H-Jj-CH 



CH3 



C4H9 



H 3 



£ 2 H 4 OC 2 H 5 




C 3 H 7 



[0045] 
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B-43 



B-44 



B-45 



B-46 



B-47 




CH 3v ^/ CH3 _ £H 3 




ijr 
C4H9 



C4H9 



CH3^/ Ch3 _ PCH3 



:h=ch ^ ch= <XJ 

C2H4OC2H5 C4H9 



CH3 r»M CH3 

UC N V CH=CH ^ c 



1 

chs 




CH 3 ^ CH3 ^ .OCH3 



i 2 H40C 2 H 5 



C4H9 



[0046] 

[Formula 16] 
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[0047] Although the coloring matter structure expressed with a formula (1) below is shown, this 
invention is not limited to these. Here, Al of a formula (1) and the combination of a display of Bl grade 
show, and the valence of complex ion is also written together. Moreover, Me, Et, and Bu in an example 
show methyl, ethyl, and butyl respectively. 
[0048] 

[Formula 17] 
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iteWo. A, B, Aa Ba M j*™ 1, Y x 




[0050] 

[Formula 19] 
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[0052] A ligand is compounded to a well-known approach, respectively, it can be mixed again, and the 
azo metal complex of a formula (1) can be complexed. 

[0053] Moreover, what is necessary is just to exchange cations according to a well-known approach 
using the coloring matter of I-salt of cyanine dye, or a C104-salt according to the cation of the cyanine 
dye made into the purpose, after compounding an azo complex with Na+ salt or K+ salt, in order to 
obtain azo dye with the cation of cyanine dye. 

[0054] The coloring matter of this invention may use two or more sorts together, using only one sort as 
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coloring matter for recording layers. 

[0055] These coloring matter is excellent in lightfastness, and the solubility to the spreading solvent of 
this invention becomes large markedly compared with the azo metal complex which the two same 
ligands from the structural description which also says two sorts of different ligands suddenly 
configurated. The solubility in this case is 6.0 - 20wt%. It is extent and has sufficient solubility to 
prepare coloring matter content coating liquid. 

[0056] The spreading solvent for recording layer **** of this invention does not invade the 
polycarbonate resin (PC) currently used widely as a substrate ingredient of an optical recording medium. 

[0057] Especially, the aliphatic series saturated alcohol (especially non-permuted monohydric alcohol) 
of carbon numbers 3-6 is preferably used for a solvent. The example is shown in Table 1. It combines 
and the melting point and the boiling point are described. That the melting point is not indicated to be is 
the liquefied matter with a melting point of -10 degrees C or less. 
[0058] 
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[0059] Two or more sorts may be mixed and these solvents may be used. Moreover, although it is 
desirable to use only these solvents, it is 20wt(s)% of the total amount of solvents. Other solvents may 
be used together as long as it is the following. 

[0060] the concentration of the coloring matter in the coating liquid for recording layer **** — 0.5 - 
4.0wt%itis. 

[0061] Moreover, coating liquid may be made to contain a spreading binder, a dispersant, a stabilizer, 
etc. 

[0062] The recording layer of the optical recording medium of this invention may be made to contain 
the light absorption coloring matter of other classes besides the coloring matter of this invention. As 
such coloring matter, with cyanine system coloring matter and the above, the metal complex coloring 
matter of another kind, styryl system coloring matter, and Pori Phi Lynne system coloring matter are 
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mentioned, and the azo dye of another kind, a formazan metal complex, etc. are mentioned with the 
above. In such a case, what is necessary is to make such coloring matter contain and just to **** a 
recording layer in coating liquid. 

[0063] In addition, other coloring matter used together with the coloring matter (it includes in the 
coloring matter of this invention also when forming other coloring matter ion and salts) of this invention 
is 40wt(s)% of the whole coloring matter. It is desirable that it is the following. 
[0064] Painting of a recording layer has the desirable membrane formation by the spin coat method. 
[0065] A paint film is dried behind the above spin coats if needed. Thus, although the record layer 
thickness formed is suitably set up according to the reflection factor made into the purpose, it is usually 
500-3000A (50-300nm). 

[0066] As for the optical recording medium of this invention, it is desirable that they are a recordable 
digital videodisc (DVD-R), a recordable compact disk (CD-R), etc., and coloring matter can be chosen 
and used according to the operating wavelength. 

[0067] The example of a configuration of the recordable digital videodisc (DVD-R) which performs 
record and playback with the short wavelength of about 600-680nm which is one example of the 
desirable mode of the optical recording medium of this invention is shown in drawing 1 . Drawing 1 is a 
fragmentary sectional view. 

[0068] As shown by drawing 1 , the optical recording disk 10 is an optical recording disk corresponding 
to DVD specification, and protective coat [ of two disks of the same structure ] 15 and protective coat 25 
comrades are stuck, and it forms them. The thickness of the adhesives layer 50 is 10-200 micrometers. It 
is extent. The thickness per substrate in this case (usually polycarbonate resin) carries out sequential 
formation of a recording layer 13, a reflecting layer 14, and the protective coat 15 on the substrate 12 
which is 0.6mm and has a groove 123, forms a recording layer 23, a reflecting layer 24, and a protective 
coat 25 similarly on the substrate 22 which has a groove 223 on the other hand, is stuck as mentioned 
above, is put together, and is obtained. As the approach of lamination, hot melt adhesive, delayed effect 
UV adhesives, a pressure sensitive adhesive sheet, etc. can be used. 

[0069] in order for substrates 12 or 22 to be disk-like things and to enable the record and playback from 
the rear-face side of a substrate 2 - record light and playback light (the wavelength of about 600-680nm 

— receiving — substantial ~ transparence (88% or more of permeability [ Preferably ]) - good [ to form 
using resin or glass ].) Moreover, let magnitude be a thing with a diameter [ of about 64-200mm ], and a 
thickness of about 0.6mm. 

[0070] As shown in drawing 1 , the grooves 123 or 223 for tracking are formed in the recording layer 13 
of substrates 12 or 22, or 23 forming faces, grooves 123 or 223 are spiral- like continuation mold grooves 

- desirable - the depth - 0.05-0.23 micrometers (500-2300 A) width of face - 0.20-0.40 micrometers a 
groove pitch - 0.65-0.85 micrometers it is - things are desirable. A good tracking signal can be 
acquired without lowering the reflective level of a groove by considering a groove as such a 
configuration. It is 0.20-0.40 micrometers especially about groove width of face. It is important and 
regulating is 0.20 micrometers about groove width of face. If it is the following, the tracking signal of 
sufficient magnitude will be hard to be acquired, and a jitter will tend to become large by slight offset of 
the tracking at the time of record. Moreover, if groove width of face becomes large, it will become easy 
to produce waveform distortion. 

[0071] As for substrates 12 or 22, it is desirable in quality of the material to use resin, and various 
thermoplastics, such as polycarbonate resin, acrylic resin, amorphous polyolefine, TPX, and polystyrene 
system resin, is suitable for them. And according to well-known approaches, such as injection molding, 
it can manufacture using such resin. As for grooves 123 or 223, it is desirable to form at the time of 
shaping of substrates 12 or 22. In addition, the resin layer which has grooves 123 or 223 by 2P law etc. 
after a substrate 12 or 22 manufactures may be formed. Moreover, a glass substrate may be used 
depending on the case. 

[0072] As shown in drawing 1 , the recording layers 13 or 23 ****(ed) by substrates 12 or 22 are 
preferably formed by the spin coat method as mentioned above using the aforementioned coloring 
matter content coating liquid. According to the usual conditions, a rotational frequency is adjusted 
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between 500 - 5000rpm, spin covering it over a periphery from inner circumference, and it should just 
perform it. 

[0073] Thus, the thickness of the recording layers 13 or 23 formed is 50-300nm (500-3000A), and the 
complex index of refraction in record light and playback light wave length is real part n=2.0-2.8 and k= 
0.4 or less imaginary part. 

[0074] By the above-mentioned thickness out of range, it becomes difficult for a reflection factor to fall 
and to perform good playback. 

[0075] Moreover, good record and playback can be performed by regulating n and k as mentioned 
above. If k exceeds 0.4, sufficient reflection factor will not be obtained. The modulation factor of a 
signal has too small n at less than 2.0. Although there is especially no limit in the upper limit of n, it is 
usually about 2.8 from the convenience on composition of a coloring matter compound etc. 
[0076] In addition, n and k of a recording layer **** a recording layer on a predetermined transparence 
substrate on conditions actual in thickness of about 40-100nm, produce the sample for measurement, 
and ask for it by subsequently measuring the reflection factor which lets the substrate of this sample for 
measurement pass, or the reflection factor from a recording layer side. In this case, a reflection factor is 
measured in specular reflection (about 5 degrees) using record playback light wave length (635nm or 
650nm). Moreover, the permeability of a sample is measured. And what is necessary is just to compute 
n and k from such measured value, for example according to Kioritz complete-works "optical" Ishiguro 
[Kozo]P168-178. 

[0077] As shown in drawing 1 , on a recording layer 13 or 23, it sticks directly, and reflecting layers 14 
or 24 are ****(ed). As reflecting layers 14 or 24, it is good to use a high reflection factor metal thru/or 
alloys, such as Au, Cu, aluminum, Ag, AgCu, AgPdCu, and AgSb. As for the thickness of reflecting 
layers 14 or 24, it is desirable that it is more than 50nm (500A), and it should just **** it by vacuum 
evaporationo, a spatter, etc. Moreover, although there is especially no limit in the upper limit of 
thickness, when cost, production working hours, etc. are taken into consideration, it is desirable that it is 
below 120nm (1200 A) extent. The reflection factor which a reflection factor a reflecting layer 14 or 
independent [ 24 ] becomes 90% or more, and lets the substrate of the non-Records Department of a 
medium pass by this is enough. 

[0078] As shown in drawing 1 , protective coats 15 or 25 are ****(ed) on a reflecting layer 14 or 24. 
Protective coats 15 or 25 are usually 0.5-100 micrometers from the various resin quality of the materials, 
such as for example, ultraviolet-rays hardening resin. What is necessary is just to **** in the thickness 
of extent. Protective coats 15 or 25 may be stratified, or may be sheets-like. What is necessary is just to 
form protective coats 15 or 25 by the usual approaches, such as a spin coat, gravure spreading, a spray 
coat, and dipping. 

[0079] In order to perform record thru/or a postscript on the optical recording disk 1 of such a 
configuration, record light (635nm or 650nm) is irradiated in the shape of a pulse through substrates 12 
or 22, and the rate of a light reflex of the exposure section is changed. In addition, if record light is 
irradiated, recording layers 13 or 23 will absorb light, and will generate heat, and substrates 12 or 22 
will also be heated by coincidence. Consequently, fusion and decomposition of coloring matter etc. of 
the recording layer quality of the material arise, a pressure joins the interface of a recording layer 13, a 
substrate 1 2, or a recording layer 23 and a substrate 22, and the base and side attachment wall of a 
groove may be made to deform [ near the interface of substrates 12 or 22 and recording layers 13 or 23 ]. 

[0080] 

[Example] This invention is not restricted by the following examples, although the concrete example of 
this invention is shown with the example of a comparison and this invention is hereafter explained 
further to a detail. 

[0081] The recording layer which contains coloring matter with a spin coat method was formed at the 
thickness of 1000 A (lOOnm) on the polycarbonate resin substrate with a diameter [ of 120mm ] which 
has PURIGURUBU (depth [ of 0.12 micrometers ], width-of-face [ of 0.30 micrometers ], and groove 
pitch 0.74micrometer), and a thickness of 0.6mm, using coloring matter 1-1 as coloring matter for 
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example 1 optical-recording layers. As coating liquid in this case, it is 1.5wt%. The isobutanol solution 
was used. Next, Au reflecting layer was formed in this recording layer by the spatter at the thickness of 
850A, and the protective coat with the still more transparent acrylic resin of an ultraviolet curing mold 
(5 micrometers of thickness) was formed. The protective coat of two disks formed similarly was ****ed 
inside, it stuck with adhesives, and the disk was produced (refer to drawing 1 ). This is set to sample 
No.l. 

[0082] Moreover, in sample No.l, as coloring matter for recording layers, coloring matter as shown in 
Table 2 instead of and each solvent were used by each concentration, respectively, and also the sample 
was produced similarly (Table 2). [ coloring matter 1-1 ] 

[0083] Thus, to the produced sample, the signal was recorded for the membrane formation condition and 
the substrate condition after spreading by linear velocity 3.5 m/s using 635nm of laser light after a 
check, then, this disk was played with 650nm laser light of linear velocity 3.5 m/s, and the property was 
evaluated. In addition, it was lens aperture NA=0.60. The property was evaluated about the reliability 
trial of jitter (Jitter) and 80-degree-C80%RH 100 hours. A result is shown in Table 2. 
[0084] 
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[0085] Since its membrane formation condition is also better than the result of Table 2 since the solvent 
of this invention dissolves coloring matter well, without invading a substrate, and a jitter is also good, it 
turns out that it excels also as a disk. Moreover, it turns out that the result of having excelled also about 
the reliability trial was shown and the disk which can be borne also to an accelerated test has been 
formed. 

[0086] Moreover, after saving the above-mentioned spreading solvent for one month, when applied like 
the above, the completely same result was obtained. It turns out that the stability as coating liquid is 
higher than this result. 

[0087] The disk into which coloring matter and a spreading solvent were changed like example of 
comparison 1 example 1 as shown in Table 3 was formed. Thus, although the membrane formation 
condition and the substrate condition after spreading as well as an example 1 were checked to the 
produced sample, there was nothing that is satisfied. 
[0088] 
[Table 3] 
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[Effect of the Invention] According to this invention, laser absorption coloring matter can be dissolved 
in high concentration, and the life of the spreading solvent is also long, and disk formation with the shelf 
life cheap [ moreover ] and sufficient [ membrane formation nature is good, and ] which was excellent in 
the property using the spreading solvent which has a bad influence on an environment, and which is not 
things can be performed, without invading a substrate. 



[Translation done.] 
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